O cclusion of the posterior cerebral artery is usually characterized by homonymous visual field defects, hemisensory loss, and neuropsychological deficits without associated weakness. There are few recorded cases of hemiplegia in posterior cerebral artery occlusion,1-3 and even fewer are verified by imaging or autopsy.
We describe a patient with posterior cerebral artery occlusion due to an embolized fragment of a prosthetic heart valve. The patient presented with severe hemiplegia and aphasia, and in the acute period the deficit could not be distinguished clinically from a middle cerebral artery occlusion. Localization of the lesion on computed tomographic (CT) scan was confirmed by autopsy findings, and indirect evidence for the mechanism of hemiplegia in posterior cerebral artery occlusion is thus provided.
Case Report
The patient was a right-handed Tongan boy who was well until 9 years of age (January 1986), when he developed rheumatic fever treated with penicillin. After recovery from the acute illness, he presented again in June 1986 with congestive cardiac failure and was treated with digoxin and furosemide. He was found at echocardiography to have a dilated left ventricle and decreased left ventricular function with aortic incompetence and mitral incompetence. In August of that year, he had a double prosthetic valve replacement and was anticoagulated. The postoperative course was uncomplicated.
In September 1991 (age 15), he again presented with acute onset of pulmonary edema and cardiomegaly. An echocardiogram showed mitral stenosis and mitral incompetence. At operation, the posterior leaflet of the prosthetic mitral valve was found to be disconnected, and there was significant mitral valve regurgitation. The aortic valve functioned well, and there were no clots or vegetations. The mitral valve was replaced.
The surgical procedure was uncomplicated, and the patient had a good hemodynamic recovery postoperatively. He was weaned from muscle relaxants and sedation and was extubated within 48 hours. After extubation, a severe right hemiplegia and hemianesthesia were noted.
At this time the patient was drowsy but responsive and hemodynamically stable. His head and eyes were deviated to the left, and he had a severe right hemiplegia, including the face. There was decreased pain sensation on the right and a severe right homonymous hemianopia; his right plantar response was upgoing. He responded to simple commands but did not speak. His prothrombin index was 65%, and he had a normal platelet count. The CT scan (Fig 1) At autopsy a fragment of valve with associated fibrosis was present in the posterior cerebral artery distal to its origin and distal to the midline branches to the oculo- motor nucleus, but proximal to the perforating branches to the midbrain (Fig 2) . A large recent antemortem hemorrhage extended from the left lateral ventricle to the convexity of the left cerebral hemisphere in the distribution of the previous infarct, destroying most of the parietal and occipital lobes and the posterior part of the temporal lobe. The hemorrhage was thought to be secondary to a septic focus eroding the vessel wall at the site of previous occlusion. Macroscopically there was no evidence of aneurysm formation adjacent to the site of occlusion. No infarct was identifiable in the territory of the middle cerebral artery. The cerebral peduncles showed recent softening, and hemorrhages were seen in the swollen brain stem.
Discussion
In this patient occlusion of the posterior cerebral artery occurred in the perioperative period and was due to embolism of a fragment of the prosthetic mitral valve. Acutely the clinical picture (hemiplegia, hemisensory loss, aphasia, alexia, neglect, hemianopia, head and eye deviation) was difficult to differentiate from middle cerebral artery occlusion; however, the distribution of the infarction on CT scan and the later pattern of neuropsychological deficit were characteristic. The infarction involved the dominant hemisphere. A fragment of the disconnected prosthetic valve was well visualized just distal to the origin of the posterior cerebral artery on CT scan. The fragment was still present at that site 1 year later and at autopsy. There was no radiological or autopsy evidence of involvement of the other cerebral arteries or their territories.
The vascular territory of the branches of the posterior cerebral artery and functional correlations of occlusion of each of these branches are well described. 4 Persisting deficits in this case correlate well with posterior cerebral artery occlusion with predominant involvement of the more distal hemispheric and callosal branches. The homonymous hemianopia was most likely due to involvement of the calcarine cortex. The nominal aphasia and verbal specific memory disturbance were due to involvement of the temporal lobe and hippocampus in the dominant hemisphere. There was no evidence of parietal involvement as seen in middle cerebral artery occlusion.
Hemiplegia in association with posterior cerebral artery occlusion is more difficult to explain. Hommel et a13 reviewed four patients with hemiplegia due to posterior cerebral artery occlusion confirmed on neuroimaging. In each case the hemiplegia was associated with aphasia, alexia, neglect, hemianopia, hemisensory loss, and conjugate deviation of the head and eyes toward the side of the lesion, without cranial nerve involvement. In each case the hemiplegia was associated with an infarct in the lateral midbrain. Sensation was decreased secondary to thalamic or midbrain lemniscal involvement. It was hypothesized that an arterial occlusion just distal to the origin of the posterior cerebral artery (sparing the proximally arising branches to the posterior thalamus, hypothalamus, subthalamic nucleus, substantia nigra, red nucleus, and oculomotor nerve) could induce lateral midbrain infarction, hemiplegia, and hemisensory loss without third nerve palsy due to selective involvement of the perforating branches to the lateral midbrain (Fig 3) . An occlusion at this level could also result in posterior thalamic infarction due to involvement of the more distal thalamogeniculate branches, as well as involvement of the callosal and hemispheric branches.
The CT scan and autopsy findings in this case (Figs 1 and 2) localize the site of posterior cerebral artery occlusion to a point distal to its origin. These findings support the hypothesis of Hommel et a13 concerning the site of posterior artery occlusion associated with hemiplegia. The proximal branch of the posterior cerebral artery supplying the oculomotor nucleus has been spared, with occlusion of its more distal branches to the lateral midbrain, which supply the pyramidal tracts, medial lemniscus, and posterior nuclei of the thalamus. We were not able to demonstrate lateral midbrain infarction on CT scan or at autopsy, but the precise localization of the arterial occlusion in this patient provides indirect evidence for the mechanism of hemiplegia in posterior cerebral artery occlusion.
